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(54) OPTICAL SCANNER AND IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
scanner for color image formation by which the color 
smear occurs due to the variation of an image forming 
position on a surface to be scanned caused by the angle 
variation of an optical system is suppressed. 
SOLUTION: This optical scanner is provided with a 
semiconductor laser array 25 which emits four light 
beams, a collimator lens 26 which condenses the light 
beams, and a cylindrical lens 27 which condenses the 
light beams. The scanner is also provided with a mirror 28 » 
which changes the optical paths of the light beams, a 
polygonal mirror 29 which deflects the light beams, and 
an f0 lens 30 which converges the deflected light beams 
in the main scanning direction so as to scan the exposing 
lines of photosensitive drums 24a-24d. In addition, the 
scanner is also provided with a separating polygonal 

mirror 31 which separates the light beams passed through the f9 lens 30 toward the drums 
24a-24d and beam-corresponding optical systems 22a-32d containing reflecting members 
32a-32d which introduce the separated light beams to the surfaces 23a-23d to be scanned 
of the drums 24a~24d and have two mirror surfaces which reflect corresponding light 
beams one time by one time. 
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SWCifiVS ->U>F"J*;I/5 7-3 6_2<DtSfJA^e>, 



-A 7 2ti->'JyK'JM57-3 6_2 
n)tSS7 3*ST*jfeaiB2 3±OttttttflPtu&Hft 
U ft If- A 7 2(c¥^<g*cgW7 , e^-A7 4(i->U> 
K'J*;l/5 7-3 6_2fc e fc')EJft£ft7\5S&7 5*«T 
&j£Stffi 2 3 ±©±SaS«»ffiB P i: «tfW-0«S«fflB 

[0 0 8 2] CCT% ¥®5 5-3 6_ 1 tfftgA a /c 

36_r icfc^Eaf^nfcfttr-zw 6«, s/>j>f 
7tss7 5A^eftS2 a orcits^tHHio^iRiic-rnft 

ft»7 7*»trcfcfcft«. L^U ^HS&Jgfg'DE&f 
gfl*t3 6tc*5V^T(i, ¥B57-3 6_1 fcS/y>F'J 
* 71/ 5 5 - 3 6 _ 2 £ tt— f* t Lift Stmt % £ ? « 
figSnTl^S©"?, v"J >F'J v-3 6_2 fcfc 

7-3 6_20AoOftjQOIia, C©ftfi3Efttffc«- 

7te-A7 4CD->U VKU*/P55-3 6_2KJ:?,S 
Wj5£fttf-A7 6 0J"J>F'J*;l'55-3 6_2' 

[0 0 8 3] — 2f, H8£^-f J:?^ fttr-A<Oft8g 
±8S<RUc -> U ^ F V * ;1/ S =7 - 3 6 _ 2 tflEB 2 tlfclf 
%/ U > F U 7j;1/ = 5- 3 6_ 2 A a fctt 

^W-(H]t>»c|5]eb/-ctt<DS*t7t©7tgS7 5tt, ^>'J> 

FUA;l/S^-3 6_2<DlsieH(i07tS§7 3 <D(±iS*73|S] 
t¥fTT*fe«fecD©, ¥I$7-3 6_l±T-(OgW^ 

*^a £ j£tt"rnfcfc«>K:«3£ftffi2 3±osgft(aBP 

->U>-FU7j;b5^-3 6_2^7tSST«tffliJlc 

[0 0 8 4] JW±K«|UfcJ:^»c, ^JVKW^S? 
-^TffiS ^-J: (3 tTte-AtDT'fiSSTfflidltcgeBLfe 

-A<D)tS§T?5it»cffiBLfc:ii£<fc ») tftg^ibtcj: 5 

^s^a^i±^oils^!^aB©si!)^r-^/J^^ < w k % c t & 

[0 0 8 5] *»W«O»3O!H«0BtttOl,^T 
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[0086] m^L-rcmmmm^)s^rit. isiz^m-r 

5. 0 1 2<D<J:?K, #gl£ffi8i3 l *TMV 

9 0fi©2ffiSt LT4 *£Dft tT-Afc 2 
L, El 3tC, ftgWfc:, «&g|3**3 6 1_1 

alc(SI$£ft/c¥ffi5 5-3 6_l ai:&&gW3 6 1 
_1 a 2;«5?iJ<*<£>{SI$gB»3 6 1_2 atctmttllti" 
U>Fy*/l/5-5— 3 6_2 a^tiot, ^n^'tx 
34irtc5:^$tl/c¥ffiS7— 3 6_ 1 a~36_ldt 
•>UyK'JM57-3 6_2 a~3 6_2 d Tigftte 
F5A2 4 a~2 4 d ±te*S«S-SS*Mi-eil&*. 

7. h{&m<DtcibT'&2>o fcfcL, 0 1 2icin-t£olc. 
2t5j©5 5-ffl©JtK*^ #'J:J>5 5-2 9fcE*f£ 

nT»gt^®^3 i icmzyte-i^cDym 1 4 0 01* u 
rf> = 5- 2 9 tcE»snfc)tte-i»o«B3a*iiar* 

[0 0 8 7] r-pKBiWLftJ:5K:» ->U > K U 







1 


1 1 


x* UT) 


5. 0 3 Mm 


3. 25Mm 


1. 20/im 


zi* 


5 1. 6 4 Mm 


27. 92Mm 


7 6. 8 0 Mm 



^sij«agiT-s 9, cc rnt £< mmt ufcsraJEtf * 

fc> x$a (±T) fcztt (Ittft) <0*rtJ»c»S43E* t a& 
%£2T*2bZ> a ItSWT-c&tC, 0 1 4fC^;Lfc:<fc?&3 
0©£^7*<D7 , £S§tC'C>^T&M-r&o 0 1 4C*JVT, 
I te#gt£ffig|2 3 1 _ 1 T*SI*£ftf;:ftfcf-A 
->D yK , ;*;l/55-2 3 2 a~2 3 2dT-l lalEi-f 

0 1 2 t^L/-ct<Di:|H|UT'**S£0iJfcffi^-r5S, ; e 
LT^-fyi I lfie-AM^*iS:t2ftO$7 
— 2 3 6_1 a" ~236_ld' , 236_2a' ~ 
2 3 6_2 d ' HOttEStf ft** 1 4 0 fcas-rsST* 

[0088] ^ isVyb'VfiJl<=.^-(D&$$mmiC& 
#t5SB#2 5 0 (01 5<0/>>y^vySB^o WT, 

r»ixiJ7j fcnf-PCtte-r*. ) <Dgfl^#*3C 
fctcU x«b. yffl<D2 73l^lcajBfi<j4JgJg<Diga^iB 
*^St<g^-rSo COi:tO^Sti'-A2 4 0 a~2 4 
OdO'J-K \s*J<DmVk1bn LfcttBfcH 16K, I 

^^fe-rn^ai 5tc^-r 0 xW^iRjosg^iiaaTgp 

COT?, z «l*fa©»ftfc6Btt«ffilffl©##HB#W^ 4: 
U gfi43BH^(R}©»dtx'jr£D^I^±OSSMtt 1 0 

[00 8 9] 

mi 51 



[0 0 9 0] HI 6*5^081 5*^, xtt75[pJCDSfi 
CfctftffrS. Lis *nMBmT*3oZt"(7l IK 

[0091] *»B«i»T***-f r i i Tjtuwu/f 

-fn#/h£<^cD«:> ¥®5 5-2 3 6_1 a~2 3 6_ 
1 d ti/'JV FUJI'S 5— 2 3 6_2 a~2 3 6_2 
d*<ifcilcX#£nTl>3 ftSS#$fc<DSSS&Jg 

U gi**^»b/-ci:LTfee-l,«fC7t^^4-r2 
tfcO 5 7-^|p)^rq]fC|HliE-r 5 C t V UiS-ftltm*. <b 

[009 2] Z^ZfX I I O«fc-?fC2«t<0=5-2 3 6 



_la' ~236_ld' , 236_2a' ~236_ 
2 d ' MOftSStfftM 1 4 0 £&g-rZ®^Hc z W^STrJ 

7*ffl^Titt^-r*o 01 7T'ti, t&!E©fc*!>, 4*© 
ft£-A©5^2:*:b7b^LT<^&V^ ^9<D2#© 

5 0 ^ffiffliJ (0 1 7T'tifeffliJ) Oia***«<4*J:^* 

ztt^iR]osa^jE*^5i:, «sffld<oxtt55ri^^ta*f 

«^T*fei. 0 fI57-2 3 6_l a' , ->U>FU* 
*57-2 36_2a' ^CO^^T^i, 2 ft £: Ir)?3 file 
H e-T 5 tc ^ tu 52B L fz V 'J > F U A ;l/ 5 5 - i: (=) 

asoabsucfct), us?-rnf4/jNS<aj*6n*. u*> 

55— 2 3 6_ lb' , 2 3 6_2b' H5.\<^<Dffl 
icffitll 4 O^liSA.T'^S/';^ mm^^MVSo 
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£<, ioT< ¥®5 5-2 3 6_1 b' <D®mc £5*6 
tf-A<D(llR)«">U 3 6_2 b" # 

•$<blc±% < Ltl$V\ 7^e-A2 4 0 b, 

& & <DK L T L i: ? (DT'fc €>„ 

[0093] u±coiiiwfr<b. e-Am^m^-r 

2t5f05v-^7tffil 4 OfreHTlBjCfiUtcIBB, T^: 
^«figtc-r 5 C £ T\ VS-> V > F U ^-T'tf S> 

[0 0 9 4] £C3T\ *^©S3©^Mllcfe^ 
Tt4s #gl£ffiS&3 1 T#gi£ttfc2#-ro©W&ft 
lf-A(0-5^> H^e^<IiJ©ffi7t#:K5A2 4 a*5j: 
D'2 4 dfcW<^T'2SS(0)tg§©iS^cDft^fe5„ 
C^^E 1 8 tCjjVT, 4 a~2 4 d 

^rS^-r^^tf-A^ia 1 8T'teMlcmmic 2 4 0 a~ 
2 4 0 d t^lTSS^ #gt£ffigi3 1 icXMirZffi 
<DX\i-L.<Dti.zn\m}s 018 (a) T-ltmftWh'^L. 
<DmWMtmtT\ 0ffiT77fr<E>2 4 0 a. 2 4 0b, 
240c, 24Od,018(b)T'«24Ob, 24 
0a, 2 4 0d, 2 4 0 ct4^n^ o *HSg^ffi(C 

— fifotJi-jT^ZCDT. !gft»K^A2 4 a~2 4 d 
±T-^liJ^a73|n)tf-AS«>"J > FU£;l/= 

r, 01 8ic7jki,rz*nMBmicts^Tt,£^-fti<Dm-£ 

tt^»i'J^S^(pllf-AS<D7?AV F*3{|J<0!&ftft FvA 2 
4bi24 c±{C*3^5IiJ^^|6]lf-A^<}:'3 fc/h* 

[00 9 5] CWliJ^jt^lpjkr-ASO^^y^-ttffi^ 

Ll^t<DT-«&l,\, f3fflS^^(*K^A2 4bt24c 

7?«*l>/-ci6, ^ffll^^Jtf* K7i 2 4 a £ 2 4 d ±fc 

[0 0 9 6] e«)t*3R— IKtftVTt-AS*** < 



<-rntf ±l/>„ LfctfoT, 018 (a) Oid 
ttffiiJOi&ftf* F^A 2 4 a . 24d T-*£<g!?-£ 
e-A«»giButn»cfe5/ci6, 019 (a) O*? 
lcft{|iJcotttT-A 240a, 240d (DmfSE&Jjfaftm 
<D~®rcV*my£t%>£ : ?%7 2 3 7£ftgg 

'J * - * - U>X 2 6 43 «fc t>*& K> £ii fe»T»3^0jB 'J 
n*y=^-2 9©HU»cEH-r§©A^t Lt/\, 0 1 9 
(a) T'ti, fiflJ^LT->U yK l JA/l/l/>X2 7iffi©f£ 

So C © 2 -f fi 7 ; * — Ogymig^ fc: A\ = 
7-2 3 6_ 1 a~6<Wtim&mtm 1 8k:^Lfc*5 

[0 0 9 7] £fc. 0 18 (b) CDi^tc, »8tBUfca 
rtffliJT-fe-p/c7ttT-AA^ffl!l<0^tt:2 4 a. 2 4 d'N 

&%WZftM.mc*m.W2 4 a, 2 4 d'MSjrt^fttf- 

L>t£v-&mycrzfr<Dd % if- as*** < -r 

SCi;#T-t&o 018 (a) (Ot§-&i:|!>|«Hc N C£)i§ 

019 (b) ©*tC7te-A2 4 0 b, 2 4 0 c <04Sg(5 

fctbUXL^o C<7)i§£\ 019 (b) © <fc 5 &)g7fcgB 
*fco:r/<-*-*©«ft*^«fls-E«ttBll 8 (a) 

o**«k»)t.e=F*aauc*s^ 5^-2 3 6_i a~ 

2 3 6_1 d©JBttfcWRtt«:*<, =7-fifttfr^ 

[0 0 9 8] mi 6C, fijffiLfc0 1 9C9<fc?^7M- 
f + -?:ffl^fti:fOil 8 (a) . (b) fnfn<0 

»^CfcOT feffljfeSarftl© t-ASSSIft 5 * -5 C 

[0 0 9 9] 
[Si 6] 
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HI 8 (a) <D&m 


S1 8 (b) 




*W&#Sft»2 4a. 




*HHO»W*2 4 a. 
2 4d±Tt08K2 


rtD0O&W*2 4b t 
2 4cL-C<OH£S 




8 0. 1 Mm 


8 1 . Oum 


80. 7*im 


78. 




85. 3Mm 


88. Onm 


*83. 8^im 


85. Sum 




78. 6Mm 


79. Ofim 


78. 3/im 


76. 6Mm 



Co i oo] 02 o&, *&wtomm&f&m&<D-$zm 

So 

[0101] U—tfTEIMBl 8 0«\ ttSPfr £>A*)2m 

matrsc. m, y, K^n-Ffttttjc-rss-fte— a 
*-n^tt*giii-f s /c&osan-r- * l&^ih 

[0102] C <D*m& U— «f 7 W25 *«f}fcj£B 
&B2 0 0«\ #J*l£0 1 fcSWiEl 1 2£jjVrj:5& 

^BMcommmmt Ltc^Miiffe t> , *<wttB 

$Si2 0 Ofr&liJttLfcC. M, Y, K^tX^ntcW 
<t!3> §M#h'7Al 0 1 a. 10 1b, 1 0 1 d & 

ns» 

[0103] ccomz oicTjk-rmmB^momomm 

[0 10 4] 

[»RBOS»»3 U±»2lliaLfcJ:5fc, ttZWOKmMSi 
o T#gt s nfc«&<Dft If- A© 3 *. OWfC-T S Jt \£- 

[0 10 5] Sfc. C<0 2O(D5^— S<D3^0— TjO 
S5— B*KW>S"J>Ky*;I/5-5— ffifcU ffi^co^ 
5-®£¥ffi55-E£:-rsCi:l;:.i:D, «jfe3Sffi±© 

<Diffl«itf»6ftSo 

[0 10 6] ±IB->U yK')A;P5 7-4. ¥ 

I57-J:t) fcitlf-AOJtBSTaflllKEH-i - * C tic 
«3^*ffi±©^«{aB«C»SE()k:<fc*fe-rn*<J:0 



[0107] seac ±JB2fto55-*v^«»c— (* 

*ti6.2ft05^-ra<0)tK*\ fttf 
-AffilRlSBfcJ: tJfiJK^nfcTttT— A<07tSS»c J: 
^ns^H^MLfc^^K^/S-fScfclCcfctK 

[0 10 8] **MOBHtigj&£BlcJ:n& ft 

So 

[0K<DfB§*&I&B.S] 

im i ] *5gHj£07t^s^Bom i (D^mwM^Trstm. 

BS«fiE0T-a5So 

[02] *&W<Dm 1 ©*W»B©3te£BBBfc:fl!^6 
n*£-A»lt9tt*jR«E>fttlB (a) , fcJ:tf*-<OgJg 
0>J (b) s (c) T'&So 

[03] Bl©^#«©Jfc£SSfifc:43tt<&l£-A» 
J&ft4£JR0ABBftlc «t «ISBttBOBHl«KB-r « 0 
T'feSo 

[0 4] 0 1 nc^Lfcfi£5l?<?5^U VK'J^;l/5^-0 
[0 5] *KW<D$g 1 OSIffllJBJBKfeW* tr~A»JES3t 

So 

[06] B2Q£ft«Blcj3tf«e-^ft%4e3Kli:tt 
[07] S2 0B»«»tefctt*t£-A»£>IMSJR<Dft 

[08] BlO*BJBB»cfe»t*if-i»»iE:Jtt*3ROft 
BBBtc <k S7teSS©^{t;^^-r«S0T-^So 

[09] tS6*Oi'>7 r i»Sao*5-BI«*J«BBO«B 
«fi£0T*<J5So 

[01 0] fie*0*5-B«»j^fitefflt''6n*7l£j£ 
BBBOBBSBlttB So 

[011] ft*©, tt^3S D a D ££a§{tL/-cft£Sge© 
ffifBS*§i£0T'£S o 

[012] £3 0ftB£&Oftj£££fl«;9*-rAttWift 
0tffiB^O3tB«:^-r0TfeSo 
[013] 2ft©5 5-a<*ft^tt8iJ4r©«#gp#lC« 

j^snT(/->s«®T^-r0fss o 
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[HI 6] 0 1 4fcijVr3«R©3to£fc«ll»i:fctt*, 
[017] £-AttlS3te¥JR©2tt©5 9— BJiaBtftt 

[01 8] &3<DnffiBm<Dftm&mmicis^Tp]mte 
[01 9] £-j*&mmmn7'*--*' j taMvi*nitu 

[B2 0] *«WOB«««««0-*j|BB«0«BS* 



2 2, 2 2 a. 22b, 2 2 c. 2 2 d 

2 3. 2 3 a. 2 3b. 2 3c. 2 3d ttjtSE 
24a, 24b. 24c. 24d S&KttF^A 
2 5 *ittl/-f7l/>f 
2 6 3'J^-^1/>X 
2 7 ^U>KU*7l/U>X 
2 8 

2 9 tfUrf^S?— 

3 0 f 0U>X 

3 1 #J5i£®gi 

32. 32a, 32b, 32c, 32d KStSMJ- 
3 2_1 

3 2_2 ^uyKU*;^7- 

3 2_3 ffi&ffitt 
3 2_4 «3SUy 
3 2_5 

3 2_5 a, 3 2_5 b ffi 
3 3 

33_1, 33_2 ¥1^7- 

3 4 AWJtt 

3 5. 3 5' E»Jt 

3 6 l£-*tttf9tt¥JR 

3 6_ 1 , 3 6„ 1 ' ¥®35— 

3 6_2, 36_2' v/«J>HU^7- 



71-73. 75-77 JtS», Jtlf-A 

7 4 flfBMI (fflBBOT3ttK-A) 

101a. 101b. 101c. lOld jRjfcft: K 

7A 

102a. 102b. 102c. 102d □abo 
103a. 103b, 103c. 103d ft^S^ 

e 

104a. 104b. 104c. 104d >"J>K 

105a. 105b. 105c. 105d *g&8 
1 0 6 igSffi 
1 0 7 «6£^;l/ F 

108a. 108b. 108c. 108d — + 

1 0 9 Sfa-;1/ 

i i o fsmmmmn 

i i l u- lf£V*-F 
1 1 2 mj^ — £U>X 
1 1 3 ->U>FU*;l/U>X 
l l 4 #y rfvs^— 
115 f 0 U>X 

12 3, 123a. 123 b. 123c, 123d 

124a, 124b, 124c. 124d mtW F 
A 

1 2 5 mu-f/K 

1 2 9 #U:f>3 9— 

13 0 f 0 U>X 

1 3 1 ^gt^ffiM 

13 2, 132 a. 132 b. 132c, 132d 

14 0 ftlfi 

2 0 0 ft^SSgg 

2 3 1_I ~2 3 1_3 ^gf^ffi^ 
232a-232d ^UVK'J^7- 
2 3 6_1 a — 2 3 6_1 d, 2 3 6_1 a' —236 
_ 1 d ' ¥S3^— 

2 3 6_2 a — 2 3 6_2 d, 2 3 6_2a' —236 
_2 d ' i/'J>K'J*;l/ = 7- 
2 4 0 a-2 4 0 d ftfcT-A 
2 5 0 #g|x ij T 
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[01] [02] 




[03] 

[0 4] 




[06] 

[05] 
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[07] 



m 1 0] 




[0 9] 



103d 104d 



103c i03b 

104 c • 104 b l03o tO 4 a 



,114 



104* 



,115 




V 713 

A 112 

-C3-- 111 



i 



T 

10lo 



1 9] 



. to Id / iftpe ««»c / IOC / IU10 / ' c 7"y 

K37 





125 126 li 



124d 



124C 



124b 



1240 



140 



[012] 



36 

36^c 




— 0~ 24c 



3€u2b 
36 



^ — 



4b 



~36Jb 

0~ 24a 



36. Ja 



132a 



1 7] 




240b 



[1^1 8] 



240d 




WO 




140 



236Ja 



(a) 



( b) 
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1 4] 



Z32d 



232C 



140 




236 _ 2d 



236. Id 



236- 2c 



232b 




140 



-2b ^ja — ; 



236. 
236.2a 



232a 



(a) 94? 



-236.1b 



240a 
236. 1 a 



(b) 



23B.2c' 



236.2b- 



236.2a* 



236. Id 





1 6] 



I5.O0 
10.00 
5.00 
0.00 
-5.00 
HO.OO 
-IS.OO 



A 



8 C 



a c 



*-r* i 94-f i. m 
(a) xa:gAcaa4gBfi*se£:& 



40.00 

35.00 
30.00 
25.00 
20.00 
15.00 
1.0.00 
3.00 
O.OO 
-5.00 
H O.OO 
-I 3.00 
-20. OO 
-25 .00 
-30.00 
-35.00 
-40.00 
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2C362 AA07 BA04 BA50 BA71 BB03 
CA39 

2H045 AA01 BA02 BA22 BA34 CA02 

DA04 DA41 
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